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(54) ACTIVE MATRIX TYPE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To miniaturize an active matrix type display device and 
sharply improve yield in a driving circuit integrated type device by 
simultaneously selecting a plurality of video signal lines so that 
even a shift resistor with slow operating speed is operable at high 
speed as a display device, and suppressing the enlargement of an 
external circuit. 

CONSTITUTION: An active matrix type display device is provided 
with a video signal supplying circuit 6 for sampling and distributing 
video signals, outputting the divided video signals to a plurality of 
video input lines 1 1 with their timings being conformed to each 
other; and a video signal line. driving circuit 4 having a plurality of 
resistors A1 f ... every stage of shift resistors 41,..., optionally 
selecting one resistor every stage, and simultaneously outputting 
the shift output from this resistor A1 t ... every stage and the signal 
from the video signal supplying circuit 6 to one set of video signal 
lines. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]. Are characterized by comprising the following. An active matrix type display which has a liquid 
crystal display section which consists of a picture element electrode installed via a switching element 
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arranged at each crossing parts of a video signal line of a Kxn book which makes 1 set K book arranged at 
matrix form, and comprises an n-tuple, scanning signal lines of m book, these video signal lines, and a 
scanning signal line. 

A video-signal supply circuit, provided with a timing-control means to coincide timing of a dispensing means 
which samples a video signal to timing corresponding to one display pixel, and is distributed to a video 
signal of K book, and said distributed video signal, and to output to a video input line of K book. 
A video signal line driving circuit which outputs simultaneously a video signal outputted via a video input 
line of the above-mentioned K book from the above-mentioned timing-control means to 1 set of each 
corresponding above-mentioned video signal lines. 

[Claim 2]The active matrix type display according to claim 1 , wherein the above-mentioned liquid crystal 
display section and a video signal line driving circuit are formed on the same substrate at one. 
[Claim 3]The active matrix type display according to claim 1 , wherein the above-mentioned video signal line 
driving circuit is provided with a shift register which is n stage. 

[Claim 4]The active matrix type display according to claim 1, wherein the above-mentioned timing-control 

means is provided with two or more voltage holding means. 

[Claim 5]The active matrix type display comprising according to claim 1: 

The above-mentioned dispensing means are K sampling means. 

A shift register of K stage which determines a sampling period of this sampling means. 

[Claim 6]A liquid crystal display section which consists of a picture element electrode installed via a 
switching element arranged at each crossing parts of a video signal line of a Kxn book which makes 1 set K 
book arranged at matrix form, and comprises an n-tuple, scanning signal lines of m book, these video signal 
lines, and a scanning signal line, A scanning signal line r drive .circuit which transmits a, spanning signal to the 
above-mentioned scanning signal line one by one, and a video signal, line driving circuit which has two or 
more shift registers of n stage corresponding to an n-tuple of the above-mentioned video signal line, and 
transmits a video signal to the above-mentioned video signal line one by one, An active matrix type display, 
wherein a change-over switch with which one of two or more of , the shift registers of the above-mentioned 
video signal line driving circuit is chosen, and ** are formed on the same substrate by a selection signal 
fromthe outside at onei , . ./ ,y ,r- , . 

[Claim 7]The active matrix type display according to clairp 6, wherein two or more shift registers of the 
above-mentioned n stage are arranged by_;tui^ 

[Claim 8]A liquid crystal display section which consists of r a picture element electrode installed via T a 
switching element arrahged at each crossing parts of a video signal line of a Kxn book which makes 1 set K 
book arranged at matrix form, and comprises an n-tuple, scanning signal lines of m book, these video signal 
lines, and 1 a scanning signal line, In an active, matrix type display in which a scanning signal line drive circuit 
which transmits a scanning signal to the above-mentioned scanning signal line one by one, and a video 
signal line driving circuit which transmits a video signal to the above-mentioned video signal line one by 
one are formed oh the same substrate at one, The above-mentioned video signal line driving circuit has a 
shift register of n stage corresponding to an n-tuple of the above-mentioned video signal line, An active 
matrix type display being that which has two or more registers for every stage of this shift register, and as 
which one register is arbitrarily chosen for every stage of the above-mentioned shift register. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the active matrix type display which displays based on a 

video signal. 

[0002] 

[Description of the Prior Art] As a small and lightweight plane display device which replaces a CRT display, 
a liquid crystal display, an electroluminescence display, etc. attract attention. Especially, a liquid crystal 
display is being put in practical use by various kinds of uses as a next-generation display. 
[0003]As for an active matrix type liquid crystal display device, two or more video signal lines and scanning 
signal lines are arranged at matrix form, The auxiliary capacity line which forms auxiliary capacity (Cs) in 
each crossing portion between picture element electrodes via the thin film transistor as a switch element 
is formed, and the liquid crystal is pinched between the picture element electrode, and this picture element 
electrode and the counterelectrode which counters. And it has further a video signal line driving circuit 
connected to a video signal line, and a scanning signal line drive circuit connected to a scanning signal line, 
and the active matrix type liquid crystal display device is constituted. 

[0004]If a scanning signal (Vg, on) is impressed to the gate electrode of a thin film transistor from a 
scanning signal line, a thin film transistor will serve as one and the voltage of the video signal (Vs) on a 
video signal line will be written in a picture element electrode and auxiliary capacity, respectively. And while 
the scanning signal (Vg, off) is impressed on the scanning signal line, it becomes off [ a thin film 
transistor ], the voltage (Vs) impressed to a picture element electrode and auxiliary capacity is held, a 
liquid crystal answers corresponding to this voltage (Vs), and a display is performed. 
[0005]These days, much more highly minute-ization is required from the active matrix type display 
represented by such active matrix type liquid crystal display device, and a scanning signal line and a video 
signal line are in the tendency which increases also compared with the former in connection with this. 
[0006]Then, in order to cancel the troublesomeness of connection between each signal wire and a drive 
circuit and to raise productivity, the display of a drive circuit integral type which formed the drive circuit 
and the matrix wiring section on the same substrate at one has been put in practical use. 
[0007]In the active matrix type display of a drive circuit integral type, a highly efficient polycrystalline 
silicon thin film transistor is used for a drive circuit, and, thereby, is usually going to support the high speed 
drive of a drive circuit. However, even if it used the highly efficient polycrystalline silicon thin film 
transistor, it was difficult to cope with improvement in the speed of the working speed accompanying the 
increase in a scanning signal line or a video signal line. 

[0008]Then, a shift register is divided into plurality and methods of constituting the drive circuit in which 
high-speed operation is possible using the thin film transistor which is insufficient of this working speed 
include the method of connecting in parallel and driving each. 

[0009]So that it may be indicated by JP,59-831 98,A or JP,2-1 53391 ,A, By dividing a video signal into a 
polyphase and supplying a video signal line one by one, according to the number of partitions of a video 
signal, the sample hold time of a video signal is set up for a long time, and there is a way this realizes a 
high-density display image. 

[0010] Drawing 9 is an outline lineblock diagram of the video signal line driving circuit 81 of the active matrix 
type liquid crystal display device considered from the combination of such a Prior art. Quadrisected video- 
signal (VsD - (Vs4) is inputted into the video signal line driving circuit 81, and it is impressed by each video 
input lines 82, 83, 84, and 85. And the video signal line driving circuit 81 is provided with the four shift 
registers 86, 87, 88, and 89, A start pulse (ST1) as shown in drawing 10 , respectively - (ST4) clock (CK1) - 
(CK4) are inputted, and shift register output (SR1, i) - (SR4, i) is outputted one by one synchronizing with 
this clock (CK1) - (CK4). 

[001 1]Each output (SR1, i) of the 1st shift register 86 is connected to the gate electrode of each thin film 
transistor 90 for controlling the timing which outputs the video signal (VsD supplied to the 1st video input 
line 82, respectively to each video signal line (Y1), (Y5), — , (Y (4i-3)). Each output (SR2, i) of the 2nd shift 
register 87 is connected to the gate electrode of each thin film transistor 91 for controlling the timing 
which outputs the video signal (Vs2) supplied to the 2nd video input line 83 to each video signal line (Y2), 
(Y6), — , (Y (4i-2)). Each output (SR3, i) of the 3rd shift register 88 is connected to the gate electrode of 
each thin film transistor 92 for controlling the timing which outputs the video signal (Vs3) supplied to the 
3rd video input line 84 to each video signal line (Y3), (Y7), — , (Y (4i-1)). And each output (SR4) of the 4th 
shift register 89 is connected to the gate electrode of each thin film transistor 93 for controlling the timing 
which outputs the video signal (Vs4) supplied to the 4th video input line 85 to each video signal line (Y4), 
(Y8), — (Y (40). 
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[0012]By adopting such composition, clock (CK) speed of each shift register can be made into one fourth 
and a low speed compared with the case where the video signal line driving circuit 81 is constituted from 
one shift register. 

[001 3]As shown in this figure, the time (T) of the output of each shift registers 86-89 can be set as about 
4 times for a long time by making the shift registers 86-89 divide compared with the case where it 
constitutes from one shift register. The working speed required of the thin film transistors 90-93 by this 
may come to be late. 
[0014] 

[Problem(s) to be Solved by the Invention] Even if it uses the shift register of low speed operation by 
constituting a video signal line driving circuit as mentioned above, high-speed operation becomes possible 
as the whole drive circuit. And since time (T) of the output of each shift registers 86-89 can be 
lengthened, each video signal (Vs1) and applying time - (Vs4) can be set up for a long time, and, thereby, a 
good display image can be obtained. 

[001 5] However, when it does in this way and an active matrix type display is constituted, there are the 
following problems. Namely, if it constitutes as the shift registers 86-89 divide and being mentioned above, 
Not to mention increase of the circuit area resulting from division of the shift registers 86-89, Increase of 
the external circuit for being given from the start pulse (STt) for driving each shift registers 86-89, 
respectively - (ST4) a clock (OKI) - (CK4) the outside will be caused, and the miniaturization of an active 
matrix type display will be made difficult. 

[0016]With the composition mentioned above, since a connection wiring number with an external circuit 
also increases in proportion to the number of increases of a shift register, there is also a possibility of 
causing the fall of the productivity accompanying the increase in mounting work time. 
[0017]An object of this invention is to provide the active matrix type display which high-speed operation 
can be possible for as a display even if such a technical problem was coped with, it accomplished and it 
constitutes a video-signal drive circuit from a circuit where working speed is slow, and can moreover raise 
the yield. 
[0018] 

[Means for Solving the Problem]An active matrix type display of this invention, K which makes K book 1 
set and comprises an n-tuple, and a matrix wiring section which a video signal line of n book and a 
scanning signal line of m book are arranged at matrix form, and changes, A video-signal supply circuit 
provided with a timing-control means to coincide timing of a dispensing means which samples a video signal 
to timing corresponding to one display pixel, and is distributed to a video signal of K book, and a distributed 
video signal, and to output to a video input line of K book, It is characterized by having a video signal line 
driving circuit which outputs simultaneously a video signal outputted via a video input line of K book from a 
timing-control means to 1 set of each corresponding video signal lines,A matrix wiring section and a video 
signal line driving circuit are really formed on the same board at least. 

[0019]And an active matrix type display is characterized by providing a video signal line driving circuit with 
a shift register which is n stage. It is characterized by providing a timing-control means with two or more 
voltage holding means. 

[0020]******** j s characterized by it having been alike and comprising the following. 
Dispensing means are K sampling means. 

A shift register of K stage which determines a sampling period of this sampling means. 

[0021]In a device of a drive circuit integral type, a shift register which has two or more registers for every 
stage is formed, and it is characterized by choosing one register arbitrarily for every stage of that. 
[0022] 

[Function]As mentioned above, the active matrix type display of this invention, The dispensing means 
which a video-signal supply circuit samples a video signal to the timing corresponding to one display pixel, 
and distributes to the video signal of K book, Since it has a timing-control means to coincide the timing of 
this distributed video signal and to output to the video input line of K book and is constituted, the timing of 
the divided video signal will be in agreement, and it will be outputted to the video input line of K book. 
[0023]Thereby, in this invention, the distributed video signal corresponding to two or more video signal 
lines which made K book 1 set can be chosen simultaneously. Therefore, according to this invention, the 
circuitry of a video signal line line drive circuit itself can be simplified, and, moreover, [ the amount of / of a 
video signals ], i.e., also make it late at about 1/K time, the number of partitions becomes possible about 
working speed. 

[0024]Since the circuitry of the external circuit for controlling a video signal line line drive circuit can also 
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be simplified with simplification of a video signal line driving circuit, the large miniaturization of a device can 
be attained. 

[0025]In the device of a drive circuit integral type, redundancy can be given to the shift register of a video 
signal line line drive circuit without complicating structure, and the yield can be improved by leaps and 
bounds. 
[0026] 

[Example]Hereafter, it explains, referring to drawings for one example of this invention. Drawing 1 is a 
circuitry figure of the active matrix type liquid crystal display device of this invention. This active matrix 
type liquid crystal display device 1 displays based on the video signal (Vs) by which an analog input is 
carried out. 

It is constituted by the liquid crystal display section 3, the video signal line driving circuit 4 and the 
scanning signal line drive circuit 5 which are formed in one on the insulating substrate 2, the video-signal 
supply circuit 6, the switch circuit 7, and the control circuit (not shown). 

[0027]The 480 scanning signal lines 12 and — are arranged at matrix form with the 720 video signal lines 
1 1 with which the liquid crystal display section 3 made four the lot, and — (Y1-Y720), It has the matrix 
wiring section which comprises the auxiliary capacity line 15 connected to the common bias voltage which 
forms auxiliary capacity Cs between the picture element electrode 14 installed in each crossing portion via 
the thin film transistor 13 as a switch element, and the picture element electrode 14. The liquid crystal 17 
is pinched and constituted between the picture element electrode 14 of this matrix wiring section, and the 
counterelectrode 16. 

[0028]The video signal line driving circuit 4 drives each video signal line 1 1 and — based on analog video 
signal (VsaV) - (Vsa4') supplied via external wiring from the video-signal supply circuit 6. Start pulse ST1 
is supplied to the video signal line driving circuit 4 with the entrance cable 4a, Clock CK1 as shown in (a) of 
drawing 5 with the entrance cable 4b is supplied, the switching signal from the switch circuit 7 is supplied 
with the entrance cables 4c-4f, and four video signals from the video-signal supply circuit 6 as shown in (f) 
- (i) of drawing 5 by the video input lines 4g-4j are supplied. 

[0029]The scanning signal line drive circuit 5 drives the scanning signal line 12 and — . 

Start pulse ST2 is supplied with the entrance cable 4k, and clock CK3 is supplied with the entrance cable 

41. 

[0030]The video-signal supply circuit 6 samples the analog video signal Vs supplied to the timing 
corresponding to one display pixel, distributes it to four video signals (K), coincides the timing of this 
distributed video signal, and is outputted from four video input lines (K). 

Vertical Synchronizing signal VS, Horizontal Synchronizing signal HS, and clock CK2 and the analog video 
signal Vs are supplied. 

[0031]The switch circuit 7 is constituted by the 4-bit DIP switch, for example. 

It is made to validate the output from one shift register in the shift register 41-44 of the plurality of n 
stage by switching the change-over switch (it mentions later) in the above-mentioned video signal line 
driving circuit 4. 

The output of the switch circuit 7 is supplied to each entrance cables 4c-4f of the video signal line driving 
circuit 4 via the external wiring 29e-29h. 

[0032]The above-mentioned video-signal supply circuit 6 is constituted by the shift register 21, AND 
circuit 22, the analog-to-digital conversion machine 23, the 1 st data latch part 24, the 2nd data latch part 
25, the digital to analog part 27, and the amplification pars inflexa 28 as shown in drawing 2 . 
[0033]The shift register 21 serves as 4 stage constitution. 

By level sampling signal (clock) CK2 which it is reset by Horizontal Synchronizing signal HS, and only the 
1st step of shift output (SRs 2 and 1) starts operation in the state of one, and is equivalent to a horizontal 
sampling period. Shift output (SRs 2 and 1) - (SRs 2 and 4) shown in (b) - (e) of drawing 3 is outputted. 
Each latch circuitry 24a~24d of each shift output (SRs 2 and 1) of this shift register 21 - (SRs 2 and 4) the 
1st data latch part 24 is supplied, respectively. 

[0034]The above-mentioned shift output (SRs 2 and 1) is supplied to the latch circuitry 24a, a shift output 
(SRs 2 and 2) is supplied to the latch circuitry 24b, a shift output (SRs 2 and 3) is supplied to the latch 
circuitry 24c, and a shift output (SRs 2 and 4) is supplied to 24 d of latch circuitry. 

[0035]A shift output (SRs 2 and 4) is supplied to one input edge of AND circuit 22 while it is supplied to 
the start input of the shift register 21. The shift register 21 returns to the state of one of the 1st step of 
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shift output (SRs 2 and 1) again, after one [ the 4th step of shift output (SRs 2 and 4) ]. 

[0036] AND circuit 22 takes the shift output (SRs 2 and 4) of the shift register 21, and the logical product 

of level sampling signal CK2. 

The logical product output ST (0) of drawing 3 ) is supplied to each latch circuitry 2.5a-2.5d of the 2nd data 
latch part 25. 

[0037]The analog-to-digital conversion machine 23 changes an analog video signal (Vs) as shown in (a) of 
drawing 3 supplied into a 1 0-bit digital video signal (Vsd). 

This digital video signal (Vsd) is supplied to each latch circuitry 24a-24d of the 1st data latch part 24. 

[0038]The 1 st data latch part 24 is constituted by the four latch circuitry 24a-24d, and each latch circuitry 
24a-24d latches the digital video signal (Vsd) from the above-mentioned analog-to-digital conversion 
machine 23. 

The latch (maintenance) timing is controlled by the shift output of the shift register 21 of 4 stage 
constitution. 

That is, time distribution of the digital video signal (Vsd) from the above-mentioned analog-to-digitali 
conversion machine 23 is carried out by the 1st data latch part 24 four at turn, and latch output (L1, 1) - 
(L1, 4) shown in (f) of drawing 3 - (i) is obtained. 

[0039]The latch circuitry 24a latches the digital video signal (Vsd) from the analog-to-digital conversion 
machine 23 in the case of one of the 1st step of shift output (SRs 2 and 1) of the shift register 21. The 
latch circuitry 24b latches the digital video signal (Vsd) from the analog-to-digital conversion machine 23 in 
the case of one of the 2nd step of shift output (SRs 2 and 1) of the shift register 21. The latch circuitry 
24c latches the digital video signal (Vsd) from the analog-to-digital conversion machine 23 in the case of 
one of the 3rd step of shift output (SRs 2 and 1) of the shift register 21. 24 d of latch circuitry latches the 
digital video signal (Vsd) from the analog-to-digital conversion machine 23 in the case of one of the 4th 
step of shift output (SRs 2 and 1 ) of the shift register 21 . 

[0040] An each latch circuitry [ of the 1st data latch part 24 of the above / 24a-24d ] latch output is 

outputted to each latch circuitry 25a-25d of the 2nd data latch part 25, respectively. 

[0041 ]The 2nd data latch part 25 is constituted by the four latch circuitry 25a-25d, Each latch circuitry 

25a-25d latches latch output (L1, 1) - (L1, 4) from the above-mentioned latch circuitry 24a-24d, 

respectively, when logical product output ST from above-mentioned AND circuit 22 is supplied. 

Latch output (L2, 1) - (L2, 4) shown in (k) - (n) of each latch circuitry [ 25a-25d ] drawing 3 is supplied to 

the digital: to analog converters 27a-27d, respectively. 

[0042]Namely, when the latch output (LI , 1) by the above-mentioned latch circuitry 24a-24d and 
incorporation - (L1, 4) are completed, Those latch output (L1, 1) - (L1, 4) is held in the latch circuitry 25a- 
25d, respectively, and is supplied to a latch output (L2, 1) - (L2, 4) the digital to analog converters 27a-27d 
of each latch circuitry [ 25a-25d ]. 

[0043]Thus, it is arranged so that the time when the phase, i.e., potential, changes with the latch output 
(L1, 1) by which the digital video signal (Vsd) was distributed to four - (LI, 4) the 2nd data latch parts 25 
may become simultaneous. 

[0044]The digital to analog part 27 is constituted by the four digital to analog converters 27a-27d, and 
each digital to analog converters 27a-27d, In ********, the phase from the latch circuitry 25a-25d 
changes latch output (L2, 1) - (L2, 4) which is into analog video signal (Vsat) - (Vsa4), respectively. 
An each digital to analog converters [ 27a-27d ]i output is supplied to the amplification inverting circuits 
28a-28d. 

[0045]The amplification pars inflexa 28 is constituted by the four amplification inverting circuits 28a-28d, 
and each amplification inverting circuits 28a-28d, While amplifying the analog video signal (Vsa1) and the 
pressure value - (Vsa4) from the digital! to analog converters 27a-27d, respectively, It changes into analog 
video signal (VsalO - (Vsa4') which can drive the liquid crystal 17 by reversing the polarity for every field 
with a Vertical Synchronizing signal (VS). 

An each amplification inverting circuits [ 28a-28d ] output is supplied to each video input lines 4g-4j of the 
video signal line driving circuit 4 via the external wiring 29a-29d. 

[0046]In such composition, operation of the video-signal supply circuit 6 is explained. First, an analog video 
signal (Vs) as shown in (a) of drawing 3 is supplied to the analog-to-digital conversion machine 23. Then, 
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an analog video signal (Vs) is changed into the digital video signal (Vsd) which is 10 bits by the analog-to- 
digital conversion machine 23, The digital video signal (Vsd) is held in order in each latch circuitry 24a-24d 
of the shift output (SRs 2 and 1) of the shift register 21 shown in (b) - (e) of drawing 3 - (SRs 2 and 4) the 
1 st data latch part 24. 

[0047]For example, as shown in (f) of drawing 3 - (i), the pressure value Va as a latch output (L1, 1) is held 
in the latch circuitry 24a, The pressure value Vb as a latch output (L1, 2) is held in the latch circuitry 24b, 
the pressure value Vc as a latch output (L1, 3) is held in the latch circuitry 24c, and the pressure value Vd 
as a latch output (L1, 4) is held in 24 d of latch circuitry. 

[0048]And when the incorporation of the latch output to the latch circuitry 24a-24d is completed, By 
logical product output ST from AND circuit 22, each latch circuitry 25a-25d, Latch output (L1, 1) — (L1, 4) 
from each latch circuitry 24a-24d is held, Latch output (L2, 1) - (L2, 4) which is each latch circuitry 25a- 
25d where those phases as shown in (k) - (n) of drawing 3 were arranged is supplied to the digital to analog 
converters 27a~27d, respectively. Thereby, the digital to analog converters 27a-27d change into analog 
video signal (VsaD - (Vsa4) latch output (L2, 1) - (L2 f 4) in which the phase from the latch circuitry 25a- 
25d of ******** is, respectively, and are supplied to the amplification inverting circuits 28a-28d. 
[0049]While these amplification inverting circuits 28a-28d amplify the analog video signal (VsaD and the 
pressure value - (Vsa4) from the digital to analog converters 27a-27d, respectively, By reversing the 
polarity for every field with a Vertical Synchronizing signal (VS), it changes into analog video signal (VsaV) 

- (Vsa40 which can drive the liquid crystal 17, and each video input lines 4g-4j of the video signal line 
driving circuit 4 are supplied via the external wiring 29a-29d, respectively. 

[0050]The video signal line driving circuit 4 is constituted by the shift register section 31, the change- 
over-switch part 32, and the sample hold section 33. The change-over-switch part 32 is constituted by the 
thin film transistors SW1-SWN as 720 change-over switches. 

[0051 ]The sample hold section 33 is constituted by the 720 sample hold circuits V1-VN, and each sample 
hold circuit V1 and — comprise the thin film transistor S1 as a change-over switch, — SN, and capacitor 
CD1 and — CDN, respectively. 

[0052]The shift register section 31 is constituted by 180 steps of four shift registers (four lines) 41-44. 
D1, D2, and — are connected [ — / the register A1 of each stage of each shift registers 41-44, A2, and / 

— / B1, B-2, and ] one by one with C1, C2, and — , respectively. 

Each register A1, B1, C1, D1, A2, B-2, C2, D2, — , An-1, Bn-1, Cn-1, Dn-1, An, Bn, Cn, and Dn are 
arranged for every stage of each of these shift registers 41-44 at nesting form. Each register is 
constituted by the thin film transistor as a transfer gate, the capacitor for charge storages, etc. 
[0053]Namely, clock CK1 (refer to (a) of drawing 5 ) from the entrance cable 4b is inputted common to each 
register of each shift registers 41-44, Start pulse ST1 from the entrance cable 4a is supplied to the 1st 
step of register A1, B1, C1, and D1, and each shift output of the 1st step of register A1, B1, C1, and D1, 
The 2nd step of register A2, B-2, C2, and D2 are supplied, respectively, and each shift output of — n-1 
step 1 [ register An-], Bn-1, Cn-1, and Dn-1 is supplied to the register An of eye n stage, Bn, Cn, and Dn, 
respectively. 

[0054]Each shift output of the 1st step of register A1, B1, C1, and D1, The sauce of the thin film 
transistors SW1-SW4 is supplied, respectively, and each shift output of the 2nd step of register A2, B-2, 
C2, and D2, The sauce of the thin film transistors SW5-SW8 is supplied, respectively, and each shift output 
of — n-1 step 1 [ register An-], Bn-1, Cn-1, and Dn-1, The sauce of thin film transistor SWN-7 - SWN-4 
is supplied, respectively, and each shift output of the register An of eye n stage, Bn, Cn, and Dn is supplied 
to the sauce of thin film transistor SWN-3 - SWN, respectively. 

[0055]One -**** of the switching signal from the above-mentioned switch circuit 7 is supplied and carried 
out via the entrance cables 4c-4f at the gate of the thin film transistors SW1-SWN. The entrance cable 4c 
is connected to the gate of thin film transistor SW1, SW5, SW9, — SWN-3, and the entrance cable 4d, It is 
connected to the gate of thin film transistor SW2, SW6, SW10, — SWN-2, and the entrance cable 4e, It is 
connected to the gate of thin film transistor SW3, SW7, SW1 1, — SWN-1, and the entrance cable 4f is 
connected to the gate of thin film transistor SW4, SW8, SW12, — SWN. 

[0056]By this, when one [ a switching signal is supplied to the entrance cable 4c, and / thin film transistor 
SW1, SW5, SW9, —SWN-3 ], When one [ the register A1 A2, A3, --An-1, and the shift output from An are 
led to the latter part, and a switching signal is supplied to the entrance cable 4d, and / thin film transistor 
SW2, SW6, SW10, —SWN-2 ], When one [ the register B1 B-2, B3, —n-1, and the shift output from Bn are 
led to the latter part, and a switching signal is supplied to the entrance cable 4e, and / thin film transistor 
SW3, SW7, SW1 1 and —SWN-1 ], When one [ the register C1 C2, C3, —Cn-1, and the shift output from Cn 
are led to the latter part, and a switching signal is supplied to the entrance cable 4f, and / thin film 
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transistor SW4, SW8, SW12, — SWN ], The register D1, D2, D3, — Dn-1, and the shift output from Dn are 
led to the latter part. 

[0057]The shift output from the thin film transistors SW1-SWN is supplied to the gate of the thin film 
transistor St and — SN, and the video signal from the above-mentioned video-signal supply circuit 6 is 
supplied to it via the video input lines 4g-4h at those sauce. 

[0058]Namely, the drain of the thin film transistors SW1-SW4 is connected to the gate of the thin film 
transistor SI and — S4 in common, The drain of the thin film transistors SW5-SW8 is connected to the thin 
film transistor S5 and the gate of — S8 in common, The drain of — and thin film transistor SWN-7 - SWN- 
4 is connected to the gate of thin film transistor SN-7 - SN-4 in common, and the drain of thin film 
transistor SWN-3 - SWN is connected to the gate of thin film transistor SN-3 - SN in common. The video 
input line 4g is connected to the thin film transistor SI, S5 f S9, and the gate of — SN-3, and the video 
input line 4h, It is connected to the gate of the thin film transistor S2, S6, S10, — SN-2, the video input line 
4i is connected to the gate of the thin film transistor S3, S7, Sit, — SN-1, and the video input line 4j is 
connected to the gate of thin film transistor S4, S8, St 2, — SN. 

[0059]By this, when one [ the thin film transistor St and — ], the analog video signal (VsaD from the 
video input line 4g is held by capacitor CD1, CDS, CD9, — CDN-3 one by one, The analog video signal 
(Vsa20 from the video input line 4h is held by capacitor CD2, CD6, CD10, — CDN-2 one by one, The analog 
video signal (Vsa3') from the video input line 4i is held by capacitor CD 3, CD 7, CD1 1, — CDN-1 one by one, 
and the analog video signal 0/sa4') from the video input line 4j is held by capacitor CD4, CD8, CD 12, — 
CDN one by one. 

[0060]The output of the above-mentioned sample hold circuits Vt-VN, i.e., the holding voltage of the 
capacitors CD 1 -CDN, is supplied to Y1-Y720 as the video signal line 1 1 and — , respectively. 
[0061]When one [ according to such composition are one / the switching signal of the entrance cable 4c /, 
and / thin film transistor SW1, SW5, SW9, — SWN-3 ], The register At as the shift register 41, A2, A3, — 
An-1 , and the shift output (refer to (o) - (q) of drawing 3 and (b) - (e) of drawing 5 ) from An are supplied 
to the thin film transistor St of each sample hold circuits VI -VN, and the gate of — SN. By this, when one 
[ the thin film transistor St and — SN ], The pressure value according to the video signal (refer to the (f) - 
(i) for drawing 5 ) which is supplied via the video input lines 4g-4h from the video-signal supply circuit 6 and 
which is quadrisected is charged by capacitor GDI of each sample hold circuits VI -VN, — CDN. 
[0062]As a result, according to the drive of the scanning signal line 12 by the charge-voltages value and 
the scanning signal line drive circuit 5 of each sample hold circuits Vt-VN in the video signal line driving 
circuit 4, and — , the drive of the liquid crystal display section 3 is performed. 

[0063]When one [ are one / the switching signal of the entrance cable 4d / and / thin film transistor SW2, 
SW6, SW10, — SWN-2 ], The register Bt as the shift register 42, B-2, B3, — Bn-1, and the shift output 
from Bn are supplied to the thin film transistor St of each sample hold circuits Vt-VN, and the gate of — 
SN. This operates like the case, one [ the switching signal of the entrance cable 4c ]!, when one [ the thin 
film transistor St and — SN ]. 

[0064]When one [ are one / the switching signal of the entrance cable 4e / and / thin film transistor SW3, 
SW7, SW1 1, — SWN-1 ], The register C1 as the shift register 43, C2, C3, — Cn-1, and the shift output from 
Cn are supplied to the thin film transistor St of each sample hold circuits Vt-VN, and the gate of — SN. 
This operates like the case, one [ the switching signal of the entrance cable 4c ]!, when one [ the thin film 
transistor St and — SNi ]L 

[0065]When one [ are one / the switching signal of the entrance cable 4f / and / thin film transistor SW4, 
SW8, SW12, ~SWN ], The register Dt as the shift register 44, D2, D3, — Dn-1, and the shift output from 
Dn are supplied to the thin film transistor St of each sample hold circuits Vt-VN, and the gate of — SN. 
This operates like the case, one [ the switching signal of the entrance cable 4c ], when one [ the thin film 
transistor St and — SN ]. 

[0066]Therefore, if that in which at least one shift register can operate remains when there is damage 
selectively [ — / the four shift registers 41 of the shift register section 31 in the video signal line driving 
circuit 4, and ]! inside and there is a thing which cannot be operated or, It can be made to operate 
thoroughly as the active matrix type liquid crystal display device t. 

[0067] As described above, analog video signal (VsaT) - (Vsa4'> which is inputted into the video input lines 
4g-4j of the video signal line driving circuit 4 from the video-signal supply circuit 6 according to this 
example, Since the timing which carries out the change of potential is arranged, the video input line 4g - 
the four video signal lines 11 corresponding to 4j number, and — can be chosen simultaneously, the video 
signal line 11 and the number of — can compare with it being by 720 by this, and the number of stages of 
the shift register section 31 can be lessened with 1 80 steps. 
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[0068]Therefore, two or more shift registers are formed in the video signal line driving circuit 4, 
Redundancy can be given, moreover they can be switched and the yield can improve the yield of the video 
signal line driving circuit 4 which poses a problem by leaps and bounds, Since the yield of active matrix 
type liquid crystal display device 1 of a drive circuit integral type itself can be improved and each shift 
register 41 of the shift register section 31 and working speed required for — can be made late 
conventional one fourth, Even if it constitutes the shift register 41 and — from an element with slow 
working speed, working speed high enough is securable. Since each video signal line 1 1 and the time (T) 
when analog video signal (VsaD - (Vsa40 is supplied to — will be 1/4 time as compared with the method 
which does not divide an analog video signal (Vs), sufficient time for the writing of potential is obtained. 
[0069]Since the shift register 41 and — which constitute the video signal line driving circuit 4 can be 
operated by the input of start pulse ST1 and clock CK1, Since the external circuit for inputting start pulse 
ST1 and clock CK1 can be constituted small and a connection wiring number can moreover be reduced 
further, the miniaturization of a device and improvement in a manufacturing yield can be attained. 
[0070]Since the video-signal supply circuit 6 of this example is dividing the analog video signal (Vs) in the 
form of the digital signal, it does not almost have degradation of the image quality by having divided the 
analog video signal (Vs), either. Therefore, according to this example, a high definition display image can be 
obtained. 

[0071]In the active matrix type liquid crystal display device of a drive circuit integral type which formed the 
video signal line driving circuit and the scanning signal line drive circuit on the same substrate as the array 
substrate in which the picture element electrode etc. were formed, and unified the driving circuit part and 
the indicator, The yield of the drive circuit which poses a problem in such a drive circuit integral type can 
be improved by leaps and bounds. 

[0072]That is, originally an indicator and a driving circuit part are produced individually, and in performing 
an assembly about the product in which the good characteristic was obtained out of them, it is in the yield 
independently, respectively. On the other hand, when the driving circuit part and the indicator are really 
formed, the combination of an indicator and a drive circuit has been determined since the start. 
Both of whole yields will be the probability that an excellent article can be taken simultaneously. 
If the yield of a drive circuit is 100%, since this is in agreement with the yield of only an indicator, it will not 
become a problem, but since the yield of a actual drive circuit is not 100%, it becomes a problem. 
[0073]Here, the number of thin film transistors and the number of the thin film transistors of an indicator 
which constitute a drive circuit are compared. The number of the thin film transistors which constitute a 
drive circuit in the case of the drive circuit using a shift register is only about ten percent at most to an 
indicator. Therefore, it is thought that the yield of the liquid crystal display of a drive circuit integral type is 
determined that only a number will compare simply by the yield of an indicator. However, considering the 
influence of [ when the performance and the thin film transistor which are demanded are poor actually ], in 
fact, the yield of a drive circuit cannot be disregarded. 

[0074]Although a part of drive circuit is a digital circuit, in driving on the conditions near critical speed, it 
influences the yield on the contrary. In an indicator, when there is little actuating current of a thin film 
transistor, the luminosity of the pixel is affected. However, this is a problem of only a pixel with a poor thin 
film transistor, and cannot serve as a decisive defect easily. On the other hand, when the actuating current 
of the thin film transistor in a drive circuit decreases and working speed falls, a drive circuit will stop from 
the portion. Even when the number of the thin film transistors which became poor is one, to the decisive 
display which is faulty and has this defect, the commodity value of this will completely be lost. Therefore, 
the way of the thin film transistor which constitutes a drive circuit becomes severe in yield all the time. 
[0075]Therefore, since the yield of a drive circuit becomes a problem actually, the above-mentioned 
problem is solved by the ability to do without giving redundancy to a shift register, being able to choose an 
effective shift register, and complicating structure moreover since it is redundant as mentioned above. 
[0076]Next, the active matrix type liquid crystal display device of other examples of this invention is 
explained. The point which is different from the active matrix type liquid crystal display device 1 which this 
example mentioned above is the composition of the video-signal supply circuit 6. 
It explains with reference to drawing 6 . 

[0077]The video-signal supply circuit 6 of this example divides an analog video signal (Vs), without 
performing digital conversion. An analog video signal (Vs) is inputted into the eight sample hold circuits 51a 
and — 51 h, and is sampled one by one based on output (SRs 2 and 1) - (SRs 2 and 8) of the shift register 
52. 

[0078]The example mentioned above differs in the number of stages, and also the shift register 52 
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comprises eight steps and it is an identical configuration, It is reset by a Horizontal Synchronizing signal 
(HS), only the 1st step of output (SRs 2 and 1 ) starts operation in the state of one, and it has the 
composition of operating based on a level sampling signal (CK2). 

[0079]The sample hold circuit 51a and — each output terminal, It is connected to the change-over switch 
53, and the sample hold circuits 51e-51h serve as one altogether during the period when the sample hold 
circuits 51a-51d are chosen with the shift register 52, The period when the sample hold circuits 51e-51h 
are chosen with the shift register 52 is chosen by the 1/4 counting-down circuit 54 controlled by the 
Horizontal Synchronizing signal (HS) and a level sampling signal (CK2) so that the sample hold circuits 51a- 
51 d serve as one altogether. 

[0080]Thus, video-signal (Vst) - (Vs4) selected, respectively with the change-over switch 53 or (Vs5) - 
(Vs8), It is the signal arranged so that the latch circuitry 25a of the example mentioned above and the time 
when a phase, i.e., potential, changes like [ — ] a latch output might become simultaneous. 
[0081]Since a liquid crystal is driven the output selected with the change-over switch 53 by the 
amplification inverting circuit 55 with amplification of voltage, and the function which reverses the polarity 
for every field, after being made into suitable voltage, it is supplied to the video input lines 4g-4h via the 
external wiring 29a-29d. 

[0082]As mentioned above, according to this example, the analog video signal (Vs) inputted is divided into 
analog video signal (VsV) - (Vs40 whose four phases corresponded with the analog state, and the video 
input lines 4g-4j of the video signal line driving circuit 4 are supplied via the external wiring 29a-29d. 
[0083]Since the video-signal supply circuit 6 can be constituted from small-scale analog circuitry by this 
compared with the example mentioned above, much more miniaturization of a device and cheap-ization can 
be attained. 

[0084]Although each example mentioned above showed the case where the composition which chooses the 
four video signal lines 11 and — simultaneously as a lot was adopted, For example, the video signal line 11 
and the simultaneous selection number of — may be made to differ suitably from 2 or 1 6 by considering 
the number of partitions of a video signal (Vs) as two division or 16 division. 

[0085]This invention can be carried out also in various active matrix type displays other than the active 
matrix type liquid crystal: display device mentioned above. As shown, for example in drawing 7 , it is good 
also as composition which constituted each stage of the shift register from four independent registers and 
with which one register of them was connected with the next step or the preceding paragraph. As by 
having such composition shows, for example to (a) of drawing 8 , When the 2nd step of register A2 is a 
defect, connection of the next step by the register A2 and the preceding paragraph is intercepted, and it 
may be made to connect other register B-2s and D2 (or register C2) with the next step or the preceding 
paragraph, as shown in (b) of drawing 8 , and (c). In this case, the switch circuit 7 used in the above- 
mentioned example and the change-over-switch part 32 become unnecessary. Connection (based on a 
dielectric breakdown) with interception (cutting of a fuse) of connection with the next step of the above- 
mentioned register or the preceding paragraph, the next step of a register, or the preceding paragraph is 
made by impression of predetermined voltage. 

[0086]It may be made for a shift register to use a bidirectional thing. In this case, a bi directional shift 
register can be formed, without complicating wiring to the next step. Since the circuit of each stage is in 
this bi directional shift register independently to a scanning direction, it is provided with redundancy. 
[0087] 

[Effect of the Invention]According to this invention, as explained above, since it is constituted so that the 
signal from a video-signal supply circuit may be simultaneously outputted to 1 set of video signal lines, 
compared with the case where it outputs to each video signal line one by one, circuit structure can be 
made small, and the flexibility of a pattern layout, etc. increase. 

[0088]about [ that the selection speed of a video signal line driving circuit is supplied from a video-signal 
supply circuit ] the number-of-partitions twice of a video signal — since it becomes possible to make it 
late, even if it constitutes a video signal line driving circuit from a circuit where working speed is slow, 
high-speed operation becomes possible as a display. Thereby, a matrix wiring section and a video signal line 
driving circuit can also be formed in one on the same substrate, and it also becomes possible to reduce a 
connection wiring number. Since it can have composition also with an easy external circuit for inputting a 
start pulse and a clock for a video signal line driving circuit, it becomes possible to attain much more 
miniaturization of an active matrix type display. 

[0089]Since it becomes possible to also make the clock frequency small as compared with the case where 
the video signal! (Vs) is not being divided, display performance can also be raised. In the device of a drive 
circuit integral type, redundancy can be given to the shift register of a video signal line line drive circuit 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is an outline lineblock diagram of the active matrix type liquid crystal display device 
of one example of this invention. 

[Drawing 2] The outline lineblock diagram of the video-signal supply circuit of drawing 1. 

[Drawing 3] The figure showing the waveform of the video-signal supply circuit of drawing 1 of operation. 

[Drawing 4] The outline lineblock diagram of the video signal line driving circuit of drawing 1 . 

[Drawing 5] The figure showing the waveform of the video signal line driving circuit of drawing 1 of 

operation. 

[Drawing 6] The outline lineblock diagram for describing other examples of a video-signal supply circuit. 
[Drawing 7] The outline lineblock diagram for describing other examples of a video signal line driving circuit. 
[Drawing 8] The figure showing the connected state of the 2nd step of shift register in the video signal line 
driving circuit of drawing 7 . 

[Drawing 9]The outline lineblock diagram for explaining the conventional video-signal supply circuit. 
[Drawing 10] The figure showing the waveform of the video-signal supply circuit of drawing 9 of operation. 
[Description of Notations] 

1 — Active matrix type liquid crystal display device 

2 — Insulating substrate 

3 — Liquid crystal display section 

4 — Video signal line driving circuit 
4a-4l. — Entrance cable 

5 — Scanning signal line drive circuit 

6 — Video-signal supply circuit 

7 — Switch circuit 

11 Video signal line 

12 Scanning signal line 

13 — Thin film transistor 

21 — Shift register 

22 — AND circuit 

23 — Analog-to-digital conversion machine 

24 — The 1 st data latch part 

25 — The 2nd data latch part 

27 — Digital to analog part 

28 — Amplification pars inflexa 

31 — Shift register section 

32 — Change-over-switch part 

33 — Sample hold section 
41-44 — Shift register 
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[Drawing 1] 
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[Drawing 3] 
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ig»[Hl£S8 l fctt4#«£ixfciftfc«# (vsD - (v 

s4) frAJjZtl, MtAM8 2, 8 3, 8 4, 8 5 
(Z)^/7M/^^ 8 6, 8 7, 8 8, 8 9 SHiix., -tix 

«xBi o^-TJ: 5 ft** — (sti) ~ 

( S T 4 ) , fuy? (CKl) ~ (CK4) j&S KJ) $ 
tt, :^Dy^ (CKl) ~ (CK4) Kl^fflLTv' 
17 M^X^ffl;*) (SRI, i) - (SR4, i) 

[0011] »1 <?»:7 y UVX? 8 6(D&mjj (SR 

1, i) tt, »10IBM^*jt6 8 2^tt«&$n58fclfe« 

# (VsD &#gftffeffi#» (Yl) , (Y5) , 

(y (4 i — 3 ) ) K**tH;*ji-5*-f ^ ^^^mm-r 

W^5o S2^>7M/^^8 7 0#BA (SR 

2, i) H i2 0»tA^«8 3I^MSJl5Wlf 

# cvs2) z&v&mm^m (Y2) , (Y6> , 

(Y (4 i — 2 ) ) l:ffi*t5^^ S^fcftWi-Sfc 

V^ 6 |3^>7h^^8 8©4fflA (SR3, 
i) te, »3^8Sfc«A^I*8 4^eti»Sixs*Mfef»# 
(Vs3) Sr#0Hfe«#*ft (Y3) , (Y7) , (Y 
(4 i - l) ) ic&tf-tz?^ * >>jr&tn9HrZ>1t»<D 

#»Jdh7>^^ 9 2 coy- h«WcSMfe£ix-Ci* 

5o ^LT, S40i/7h^^8 9©#Ui* (SR 
4) «[, *4©|»«AAlft8 SCMShSRftfi* 
(Vs4) Sr#?Mfe«-5Hft (Y4) , (Y8) , (Y 

(4 i) ) icawrr**^ * ^y&fflffl-rztcitxn&m 



WBB¥6-8 2 7 5 4 
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[0 0 12] ra)j:5*ft^fflt5li:^<t^ 8fe 

%m&fclk^&is7 hlsi?X?<D?u*y? (CK) jgS 

[0 0 13] lOi^^^j; 9 >x:7 h u 

2^**8 6-8 9£##J£ii:£r fclUD, VU 
^^8 6-8 9 0fflA©HPfl (T) *10(0'>7Fl/ 

* -cflaa-r a^icut^ 4 ffifss^ft < wcfe-r z> r 

[0 0 14] 

^prtgtTfc^o U^^7hl/^^8 6-8 9^tti 
*o«p|B (T) SrS<-C# 4HWfc«*" (VsD 

- (Vs4) ©HUwi*|IB«r«<K3g"C#, 

[0015] L^Lftdsfe, rcoj: 5 [arr^f^^ 

j£j&Sfc5 0 SP*>, '>7M/^^8 6-8 9^#ILt 
±xELfci5^*^i"5i:, v^7M/^^86-89 
o^K^B Lfc[HlMi(7)ii*:^^o I ^ , #V7 

h Ix^^ 8 6 — 8 9 &3<*mW)'i-Z)tc£><DX?— h'< 
fls* (STI) — (ST4) , trxiy? (CKl) — 
(CK4) *^W^fe#iL6*t5fc»^»iaB6^>it* 

[0 0 16] ±It/cMT1iv'7 hU^^O 

[0017] roSSWtt, rcoj: 5*»I^»feLt^ 

[0018] 

hy^^l^K&l K*Sriailn.fl^?>^ 
K, n*^flfitm*^S»ftIi:^v h y ^ 

i^^B^ic^-js-r^^-r ^ v^r^v^y y^itK 

ft -^O^-f ^ ^^Sr— a**TK*(0!fc«A*ilft^ai* 
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[o o 1 9] -t lt, txmm^mm 

So 

[0 0 2 0] £fc, r©T^f-f^hy^^i**g 
«(4, ^iB#S*5Kfi<D-^^7°y ^^^i:, r©-y->- 

[0 0 2 1], |gil]|plSS-^»S«(-*D^T, # 

[0 0 2 2] 

£■#1 £ nfcifc^f ? 4 5 > ^tfS— £ tlX K*(DVk 
ifcA^ll^ttJTJ^Si k i&5o 
[0 0 2 3] rtL^J^t), ZCDmWX'teK** lt&k L 

IP*, i /K{?fS*;c:a< tirt t> ^mk 
[0 0 2 4] Hfc, lMfc«-*IIW»l§II&ro«BWfcfc# 

[0 0 2 5] ffittlsjgg— (*^<0^«^J3^T, 

[0 0 2 6] 

v v t> xmm&&*mw. i «, TtQ^sw 

8*ffeff# (Vs) Cl^^t^SrfTnroTfcD, & 

«ft*«JE»iai'K4, M&m&mmwim&sk. 
*0tj&i§]K 6 1 , «i«ibu» 7 1 , mm®* 

[ 0 0 2 7 ] *£fi*^«B 3 tt, 4«-ffltLfc7 2 0 



(4) #3I¥6 - 8 2 7 5 4 
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*coe*^ft-§-« 1 1 , ••• (Y 1 ~Y 7 2 0) t480$ 

ftvx®w.zn?>mmmmi 4 k. iftiui©^ 
5*MMMMiti 5 1 h y ? *mm*ffix-x 

1 6 £ ©IW-iKiS 1 7^^^4xT«^$ixTV^o 

[0028] «Hfeflr-iMiuefbiiiiS4 *fMt-iHfc*&is 

(Vsaf) ~ (Vsa4) fc*-3*4HWfc«#«l 1, - 

^3i»4 atCtt)^.^— h^/V^STldS^$n, A7j 
$4 b\Z. X 9IH5© (a) tc^i-j; b^i? n y ^ CK 1 

tmm s *i, atjus 4 c ~ 4 f \z x <o mmmm 7 e>«? 

© (f) ~ (i) fcjj%-*-J:5*»«t«*ilfel&ia*6*»6 

[002 9], *£<f 5 (4, ^Kffl 1 

h'</l<XST 2*S#t#&$tb> A^3i4 liau^ny^ 

[0030] tettflr#ffc£m&6tt. #t*&$ti>5r^n 
y^!iy/U4* (k#) ©s^#{t-^(-#iaL, r© 

5»ESixfc8Mfc«*«)#-f 5^^Sr— S$*T4* (K 
50 [0 0 3 1] ^Olft[HlgS 7 (4, t x.fi 4 tf 5/ h CO^^- y 

■7*4 v3-\z.£<omf&$ixx*>«) . iM^mm^mmm 

J; "9 , h W-^? 4 1 ~4 41*3© lo 

©T*fcS„ §3*lHl8S7rom*f4^g|5E«2 9 e~2 9 h 
«:^L-ceMfc«*IME»|gH»4©#A*i»4 c~4fl: 

[0 0 3 2] ±ffi!5t««:-S-tt«&[3K 6 14, 11 2 Ic^i" J; 
->7M/v ? X^2 1 > T>-KHIK2 2, T-t^if 
40 /*f *W ^Wgg&Z 3. £11©^— ^7-y^SB2 4, 
jR2©f-?7 5'fa2 5 1 f-f^;l'/7tn^* 

5. 

[0 0 3 3] ->7l>Uv'X^2 1fi > 4Si*t4oT 

feu, *¥PiJ!8m#HS{-«t •? y-fey h$^x, hi© 
>7hmtt (SR2, i) <n^tf*^<ntf:mxmftzm 
**u Tk^ita^iJ-v^y ^ymmiztem-r azMp-y-v 

7*y>-^f§-§- (^n-yi?) CK2CiO, i3© (b) 
~ (e) CSt^Hlt* ( S R 2 , 1 ) ~ (SR2, 
50 4) dSta73$*V4. r©v/7M/^?2 1©t->7h 
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ttit) (SR2, 1) — (SR2, 4) te, IlOf-^ 

[0 0 3 4] JLlEi/^ 7 hffi* (SR2 N 1) tt^^^HI 
g&2 4 a^0fc#&$*U is7btiit) (SR2, 2) [17 7 
^mB&2 4 b—0W&£iX, i/^hty^J (SR2, 3) fit 
9 3^0*2 4 c^«H&*iX, J /7HHi (SR2, 
4) tt9y^EW&2 4 d^<fl*S*L*. 

[0 0 3 5] i^yhmt) (SR2, 4) te, 

h i/^^ 2 l co^^- hA*i:«»Sii5 t 
TVKIHK2 2 0— *OA*»«-fit*&5*tS 0 ^ 
^^2 1(1 4lHO?/7MllA (SR2, 4) 
y^SHS^iSi^^httl* ( S R 2 , 1) 365*^ 

[0 0 3 6] Tls KIUSS 2 2 ft, h 2 1 CO 

i/7Y&J] (SR2, 4) ^TK^i^V-^y y^f^-CK 

3(7) (j) ) [ if 2 (7)f - ^ 7 7 f Sli 2 5 (7)^ 7 ^/ flHl 
Eg2 5a, -2 5di:«JH5o 
[0 0 3 7] 7tP^/f>f^y«2 3lt W£ 
£tlZ>Wi3<D (a) C/Tti9*7tn^tfff (V 
s) £l 0 If y b<Dy*s< *J9MbtM!ti% (Vsd) 

•rsto-e*>f9, ^<o^ ^ ^ 9 M^sm%- (vsd) f*ss 

l©f- ^9s^<B2 4<D&9 y^\n}$&2 4 a, —24 
dfctfHt&SftS. 

^[H]gg2 4a, -2 4 did J; 9i^^Tfc5, *7 7 
«24a, —2 4 dfcUifET^n^/y^ i?9A'X 
^2 3^^fVv J ^/«(f^ (Vsd) Sr9y^i" 
StOTfc^ t©9yf (««r) 5^W:4a« 
fSL<D*/7 Y 2 1 ©i/7 hW^^<to-C#JW$tt 

T^5 0 |l©fW77^24(:J:^ 

swft«# (vsd) ^4oicmi#^^r^ia$n, g3o 

(f) - (i) ^^ix57^f^ (Ll, 1) - 
(Li, 4) ^^<t5{:4otv>5p 

[0 0 3 9] 7^«2 4alt ^7^1/^7^2 1 
<D\WcR(Di/7 bmtf (SR2, 1) &*ls<Dtik\^ T 
u if/y* 4 is 9 2 3^5)^'^ /Hfe«fe« 
# (Vsd) £y yftS tcOT'fo^o 7 5/^IUSS2 4b 
J2, ->7hl/^^2 l(D2g|Ov'7h£±i* (SR 
2, 1) ^V^lC, T^*^/:r^^/l^^2 
3frb(D7 s ji?9si'W:fflm^ (Vsd) S:7ixmt>^ 
Tfc5 0 7yf@B2 4cH v/7M/^^21(03 
J£g<D>-:7 hffi;^ (SR2, l) fc^rxomc^ Ti~u 

(Vsd) Sr7yft5t©T*fe5o 7^^lHlK2 4d 
ft, >7 h l/^^ 2 1 <^4gB^>7 hffl^ (SR 
2,1) 1fi*ls<Dm^ rtn//f>f^«*S2 
3^b07^^^/^t(ff (Vsd) &77ft5t)^ 



(5) «MH§¥ 6-8 2 7 5 4 

[0 0 4 0] ±I5S 1 ©f-^ 7 y f«B 2 4 0#7 y f 
Eli&2 4a, -2 4 d©9r/^Hl*f±, **V«X#2<D 
■7*— ^7 3,^g&2 5<£#5^0g&2 5 a, — 25dKl 

[0 0 4 1] S2^)f-^7S'fSt2 5H 4 0©7 7 
^[n]£&2 5a, -2 5 d\C£Vmi&£thX&*) . #7^7 
f0K2 5a, -2 5 dtt±ET^KI3«5 2 2^b^lS 

wmmxsT&w&isinitmc., ^n^±M 7^0 

70 3g24a, -2 4d^?>07 5/f , tl3* (LI, 1) — 
(LI, 4) Sr7y^St<OT**>f9. #9y9 L EIK2 
5a, — 2 5dCO[23cO (k) - (n) Jd^i"7^^ffi 
* (L2, 1) - (L2, 4) (1 Zzfr^tVf 4 *s 9 
/7fn^«2 7a, -2 7 d H«»SilS 8 
[0 0 4 2] i-ftfc)^ ±E5 y^^2 4 a, -2 4 
dlIJ:5 7 7flli* (LI, 1) - (Ll, 4) (DWi^h 
WJHTtfc^^ ^ixfoo^y^ai* (Li, l) - 

(Ll, 4) dS-tiX-Ftt^ S/?-|aB2 5 a , — 2 5 d ~C 
ftfiF^^ #7S^EH»2 5 a, -2 5diD77fffl^ 
20 (L 2, 1) - (L 2, 4) &7 ! <( : &9fl'/Tlrxi?&. 
«S2 7a, -2 7d{:»$tl5c 

[0 0 4 3] ;LG>±5K:LT\ X ^ S^/MBMfe« #■ (V 
sd) iMo^ESixfc^y^ai* (Ll, 1) - (L 
1, 4) te, l2O7 f -?7ixf»2 5I^J:0 J E:O& 

[ 0 0 4 4 ] f ^ ^^^/Tt d 2 7 4o 

^^/7to^S2 7a, -2 7dtCj;i9 
«/&£2xT:ioi9, #7r^V7to«2 7 
50 a, — 2 7dfl 7^/^Ie3SS2 5a, -2 5d^fcOffi 
fttf»5oTV^?ixf-U* (L2, 1) - (L2, 
4) ttiiWTto^Wlfl* (Vsal ) - (Vsa4 
) K-Wfe-t^ 9, &7*4i/9fr/T-rv9m: 

$3* 2 7a, - 2 7 d <D&t)fc, if *IRfe[HlEg 28a- 
2 8 d lcm££fLZ>o 

[0 0 4 5] m^mR^ 2811 4 0(7)i@*iSeiH]^ 2 
8 a -2 8 d^iO«fiJc*JxT*3 9, £-ii*M£:fc[H]gg 2 
8a-28dll Wftlr^^^^/rtn^ftS 
2 7 a, —27 d^^7tD^Mfg^ (Vsa1 ) - 

40 (vsa4 ) <D*ffi«&ff«i-*i:i:t>K:* sai^fflfs-^ 
(vs) iaot7^-^ K«ic*o«ttSrRtei-*r. 
<h(a«f B i i *mW)X*%%T-ru7tykmt% (vsa 

V) - (Vsa4 f ) fc2m+St>*refc«K #4I«S4EI§I 
gg28a-28d (Offi^^, ^SfllSH 29a-29d£r 
^LT^ff^ig»0K4CO^^A^^4 g-4 j 

[0 0 4 6] ztozmmistizm^x. ^mt^m£\B\ 

»6 0im-oV^RWt5o E130 (a) 

t«t5 47toMtlff (Vs) &T-jrx*tr/ J 74i? 
50 ^/^M2 3*C#fcjj££*L3 0 T^o^/^^ 
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i?*S>9m!B2 3lZ£ "9. T^o^B*{fe<f^ (V s ) # 

l o tr ^ hof^r s^/M!*ffc«# (vsd) (c^tfcStt, 

0 (b) — (e) l:*fv/7h^^2 1(Ov'7 
hffi^ (SR2, 1) - (SR2, 4) tdJcoT, *1 
CDx — AOOt? y s f'W&2 4 a, — 2 4 d 

i:H#i:tof>f^^;uWHI* (Vsd) dSfit»**t 

[0 0 4 7] tix.ll B3© (f) — (i) {c^i-J: 
7yf0»24al:5yfUJ* (LI, 1) hi, 

tH* (Ll, 2) tltOtEIVb^^tl, 7^ 
«2 4cl:7 7ft«A (LI, 3) i: LT^miEfii: 
V £*U 7^«24dl:7yfffl* (L 

1, 4) 4: UTOSJEfitV d^^^tt^o 

[0 0 4 8] -t LT, 77«2 4a-2 4d^7 

^»iattl* S T 1^ i "9 # 7 5/ f [UK 2 5a, ~25d 
#7 2X^-EW6 2 4 a, -2 4d^©?j/fHlA 
(LI, 1) - (LU 4) «:«J*U B3<0 (k) ~ 
(n) fc«-rj:5** ZtibV&mtmx.btitt? y 
^-[H]3&25a, -2 5d^7!xffflA (L2, 1) — 
(L2, 4) aS-tiVPtl^-f V?^/T^*y^W&2 
7a, -2 7d(:«^ 0 ~*UC£l9, f^v^^^ 
/rtn^«S2 7a, - 2 7 d 2 5 

a, ~2 5 d^beOffitB^aj^oXl^^y^m* (L 

2, i) - (l 2, 4) sr-ttt-enr^o^BWkm* 

(Vsa1 ) - (Vsa4 ) ^it, J#<SKtelH]&2 8 a 

[0 0 4 9] ^tvfe^iii|iiKeiHlK2 8 a~2 8 d te, 
^fnf^^^/U/7tn^SI!l^2 7 a, ~2 7d 
^e><OT^o^«t»fS# (Vsal ) - (Vsa4 ) comffi 
4: fiBragMt* (VS) lUot 

Srf»tt57tn^(MWIf (Vsal') - (Vsa4') 
Kl**U ^fM«2 9a-2 9d^Lt^ 
«ft#jfWE»[Hl?S4 0«-W»A^*4 g~4 j 

[0050] e*«fli#j»K»iHiK 4 «\ j /7H/^ 

SS3 1, ffl»^yf»3 2, *5j:T/1f^/^-^K 
»3 3CJ; O WrtSnxv^S. «J**-f s^«3 2te, 

7 2 Ofi^Jfc*^ UT^R^^^SW 

1 ~SWNfcl± !9«J#£jftTV>5. 

[0 0 5 1 ] : * VTVv-*— yUKSB3 3 H 7 2 0fi(7)i^ 

^/u^-yw KH*V 1 , -tttftfft«»^^7fi:L 
TGDSRR h7V^^ S 1 , -SN^yfyfCD 

[0 0 5 21 >^7M/^^Jf|53 1H 18 0 SCO 4 O 
<£> (496«£<£>) ix:7 hl^*^4 1— 4 4KJ;9*/£^ 
tlX&Q, #^37 h U'^^ 4 1—4 4^S(Dl/'^ 
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^Al, A2, Bl, B2, CI, C2, 

Dl, D2, -fc^tb^ixmfclijiSftrv^ 
£ Q rttb^^v^ V \"*?X>9 4 1 — 4 ACD&WL^lh 
l£, #l/^^Al, Bl, CI, Dl, A 2, B2, 
C2, D2, An-1, Bn-1, Cn-1, Dn 
-1, An, Bn, Cn, Drill Atl^W-ffiJI $ tl 

rv^o #^^*«t, ^y-h^LT^»ifih7y 

So 

70 [0 0 5 3] i-fcfr-^ A^«14 bfrb<Di? pjx^CK 
1 (H"5^ (a) #fiB) H^7M/^^4 1-4 4 

<DX9— h'*/^* S T 1 lSlOl/^^Al, B 
1, CI, D 1 fCtfe*&£*V Igi^^^Al, B 

1, CI, Dl©#S/7HBAtt, ^tl^2g|(DU 
^^A2, B2, C2, D2\zmB^tl. -n-19 
|(DU^Md-1, Bn-1, Cn-1, Dn-1 
^*>7MHA^ ttlfilnSB^l/^^An, B 
n, Cn, DniCtt*&£iT,S 0 

20 [0 0 5 4] lgiOI/^^Al, Bl, CI, Dl 
<D&i/-7 btJWjMu ^fil»Kh7y^^SWl- 
SW4(7)y-^C^^il > 2tS!^V^^A2, B 

2, C2, D2©#i/7HBAB, **L-CTUMI h 5 V 
^^sw5-sw8oy^i:tt^jn, -n-lg 

gOUv^^An- 1 , Bn-1, Cn-1, Dn-1 

7-SWN-4^y-7|:M$il> n9l©l/^^ 
An, Bn, Cn, Dn©#V7HH^ ^tL^tl» 
Rh7^^ SWN- 3-SWNC0y-^[:ftg^ 

[0 0 5 5] SPfflt b^Vv*** SWl-SWNCOy- h 
Kl«, JiE«|(lia*7*»feO«||im*39SA*«t4 c-4 

5 0 A^SMcte, SHBIh^v^* SW1 , SW5, 
SW9, -SWN-3^Huj»tt$ft, AM4d 
H »ih7y^^SW2, SW6, SW10, -S 
WN-2^y-Mc«jR$^ A^**4ett, ifh7 
y^^SW3, SW7, SW1 u -SWN-l^y 
- hl^mmZtl, A^»4 fl*, i«h7V^^SW 
40 4, SW8, SW12, -SWN^-M:fta^t 

[0 0 5 6]! ^tliCX V , A^SM c 
StbfcK. »Rh7y^^SWl, SW5, SW9 , 
-SWN-3^ytSlil:i9, l/^^Al, A 
2, A3, -An-l v hffl^J^^S^ 

77^nW2, SW6, SW10, -SWN- 2# 
^->-r5r ir^Cj: t>, 1 , B2, B3, -n 

-1, Bn)5^>7 hmt)&'&m^m*>tl. A/Ji»4 
50 e K»*»*#fJtt&£nfc«t, »ih7^^ SW 
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3. SW7, swii s -swN-i^tyts:^: 

£9, U^^CK C2. C3, -Cn-1, Cnfr 
*Stt«&SttfcBg, fIh7>^^SW4, SW8, s 

wi2, -swNMyt5:^(a^ i^^^d 

1. D2, D3, — Dn-l, D n <D is? Y ttitjfc 
[0 0 5 7] ftR h 7 * S 1 . S N<D?— h |£ 

#«l&£ft, ^?>coy-^tc^ Jiiawrtfc«»«l&ia 

«6**bO^«»as|«fcA**4 g-4 hSr^-LTtt 
[0 0 5 8] »IF7^?SW1-SW 
y-h^85«$ix. *»h7^*SW5-SW8© 

HdSBRSiU *Ih7^^SWN-7-SW 
N- 4<D KWf ^as*iIKU*B( h7^^ SN- 7~ 

SN-4©y-M:j(«Sil, »h7^^SWN 
-3-SWNCO K W^ds^fciitcSKhv SN 

»Kf7>^^Sl, S5, S9. -SN-3<Dy- 

2. S6, S10, -SN- 2<Dff— McBHl*SiV I* 
ftAM.4i(t «IF7^^S3, S7, SI 

i. -SN- 1 <o?- h^mm^tis «A*i4 j 

f*. »Rb7^^S4, S8, SI 2. -SNOy 

[0059] :jii:±^ II8F7^?si, 

(VsaD flSJIIUfc^ V^VifCD 1 , CD 5, CD 

-TuWtmt^ (Vsa2*) «^Vr>tCD2, C 
D6, CD 10. -CDN-2tft^^Jx, Ufe&A^lft 
4 i b>h<OT~rv?ty i ®Jm% (Vsa3') = >x V 

tCD3, CD7. CD11, -CDN-lT'fti^ 
ix, e*fflfcA*i»4 j ^^C0T^u^^{f# (vsa4 f ) 
^IftnyfyfCD 4. CD8, CD12, -CDN 

[0 0 6 0] ±m-^^y f> /^—^ KlHigS V 1 — VN<7)ffi 
o4 «9 33 v^>f-CD 1 —CDNcD^^Sffifi, -t 
tlfilWWI ^-H 11. t ttOY 1-Y 7 2 0 (Ctt 

[0 0 6 1] roj; 5ft*«l-J:*ttf, A*H4 c 
ftft-g-^^-^^ixfcSg. Sgh7^^swi, sw 
5. SW9 X -swN-3^tyt^:^a !9. 

hl/^^4lttt(D^^Al, A2. A3, 
An-1. An^b^v^7htii* (130 (o) ~ 

(q) s [g]5tf>(b)~~(e) #9S) j&S^iJ-V^/UTfc — 
/V 1 -VN(Dli h 7 y ^ S K ••■SNCD 
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l. -SNtfs^v-tsrirlcJ:^ i»«ff 6 
^6l*lftAAj|ft4 g-4 h£^LTifc*££ft5 4#9l$ 
ttTV^SUtlWB* (El 5 co (f) - (i) 

7>tCDl, — CDNfcl3E«$jh,5o 

[0 0 6 2] rco^m, ^«-WMHBiIiI*4rt(D#-9- 

^fg»lH]g&5{cJ:5^S{f-§-^i 2. -••offiftiofcc 
;o t\ ^ B B B «^3<D|g»^^tb5o 

[0 0 6 3] if:, A^*4 dO^mif 
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